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Abstract
   Job stress can lead to adverse physical and emotional health effects in 
employees. It is worse during an emergency or pandemic. This cross-
sectional study looked at Campus Safety Officers and Dental School 
employees, who’s work puts them at risk for COVID-19 exposure. 
We hypothesized that Campus Safety Officers and Dental School 
employees who felt adequately trained to conduct COVID-19 related 
work would not feel more stressed during the COVID-19 pandemic 
than they did before the pandemic. We provided a self-administered 
questionnaire to 148 employees between April and July 2020. Of the 
148 questionnaires, 147 were included in our study. There were 42 
Campus Safety Officers (28.6%) and 105 Dental School employees 
(71.4%). Most study participants were younger than 40 years of age 
(51.1%), and male (52.4%). Forty-four had over 20 years of work 
experience. We found a significant association between employee 
perception of stress, perception of adequate training to conduct 
pandemic work (p≤0.0001), and gender (p=0.022). Although most 
study participants felt adequately trained to conduct work relating to 
COVID-19 (60.9%), they still felt more stressed during the pandemic 
than before (47.6%). Mental health support is critical to reduce the 
impact of stress.
Keywords: COVID-19, Occupational Stress, Preparedness, Training, 
Healthcare Workers, Academic Medical Center
Introduction
   Job stress can lead to adverse physical and emotional health effects 
in employees [1]. The National Institute for Occupational Safety and 
Health (NIOSH) lists cognitive and behavioral adverse effects as 
possible symptoms of stress [2]. The Encyclopedia of Occupational 
Health and Safety indicates that job stress can increase the risk of 
cardiovascular disease, musculoskeletal disorders, and psychological 
disorders [3].
   Stress-related adverse health effects can occur when the worker's 
resources, training, or other requirements do not meet the demand

of the job [1]. These health effects can worsen when workers have 
minimal control over job processes or feel support from management, 
and coworkers are lacking [4]. The World Health Organization 
(WHO) places workplace stress-related hazards into two categories;
work content or work context [4]. Work content includes job content, 
workload, pace, and hours. Occupations, such as first responders and 
healthcare workers, are inherently stressful due to the work content. 
Work context includes the employee’s role within the organization, 
interpersonal relationships, and the organizational culture [4]. 
Perceived lack of support from management, poor relationships with 
colleagues, or lack of resources and training, are examples where 
work context makes a job more stressful.
   A study conducted by Northwestern National Life Insurance 
Company to assess employee burnout indicated that 25% of 
employees see their jobs as the leading stressor in their life [5]. Stress 
in the workplace can lead to a financial burden for employees. Health 
care expenditures are 46% higher for employees who report high 
levels of stress [6]. Stress in the workplace can also lead to time away 
from work. The Bureau of Labor Statistics indicated 3,418 illness 
cases due to occupational stress in 1997 and the median day away 
from work was 23 days [7].
   Job stress is worse during an emergency or during a pandemic 
and can lead to traumatic incident stress [2]. A study assessing 
mental health outcomes in police personnel after Hurricane Katrina 
concluded that incidences of post-traumatic stress disorder (PTSD) 
and depression resulted from the work [8]. Research also indicates 
that an unprecedented infectious disease outbreak, like the severe 
acute respiratory syndrome (SARS) outbreak, induces stress in 
healthcare workers [9].
   Several differences exist between the coronavirus disease 2019 
(COVID-19) pandemic and past pandemics. The number of 
COVID-19 cases is significantly higher than the SARS and the 
Middle East respiratory syndrome (MERS) cases [10]. Clinical    
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features of COVID-19 include severe pneumonia [10], arterial 
hypoxemia [11], acute cardiac injury [12], hepatitis [13], loss of taste 
or smell [14], coagulopathy [15], neurological manifestations [16], 
and kidney disease [17]. Clinical features for both SARS and MERS 
were limited to severe pneumonia [10].
   It has been difficult to quantify the total number of COVID 
cases, which illustrates the complexity of the pandemic [10]. Many 
COVID-19 infected patients are asymptomatic or develop only mild
symptoms, but virus transmission is still possible [18]. The lack 
of typical clinical symptoms and signs in asymptomatic infections 
significantly underestimates the total number of infections [18]. 
Shortages of testing kits, reagents, and supplies mean fewer people 
tested, which could also minimize the total number of infections [19]. 
The unavailability of testing leads to underestimated COVID-19 
attributed deaths [10]. False-negative and false-positive results can 
also impact the total number of infected cases [20]. 
   The complexity of this pandemic is taking a toll on the healthcare 
systems and their employees [21]. Hospitals in the United States 
are functioning at maximum capacity [22]. Healthcare workers are 
facing unparalleled workloads with shortages of Personal Protective 
Equipment (PPE) and medical supplies [21,22]. The financial impact 
on healthcare providers is substantial [23]. Floods of patients and 
front-line workers falling ill has increased salary and wage costs due 
to increased overtime costs [24]. The loss for hospitals and health 
systems is estimated to be $323.1 billion in 2020 [25]. Hospital 
financial reserves are drained, resulting in layoffs and salary reductions 
[22]. A Department of Labor (DOL) news release indicated that the 
health care industry is a large contributor to unemployment insurance 
claims [26]. Employment in health care and social assistance is down 
by 1 million since February 2020 [27]. Healthcare workers are paying 
the ultimate price. An estimated 1,718 healthcare workers have died 
of COVID-19 and related complications [28]. 
   We know that conducting pandemic related work can lead to 
occupational stress [29]. Studies indicate that training is a critical 
component in preparing healthcare workers to perform work during 
infectious disease outbreaks [30-33]. The academic medical center 
involved in this study treated some of America’s first COVID-19 
patients [34]. Due to the infectious nature of COVID-19, we had to 
get employees fit tested for respirators rapidly.
   This study looked at two different groups of academic medical center 
employees. Campus Safety Officers, who are first responders for the 
health center, conduct work that puts them at risk for COVID-19 
exposure. This work includes interacting, transporting, and performing 
aerosol-generating procedures such as cardiopulmonary resuscitation 
on patients [35,36]. Dental School employees also conduct work that 
puts them at risk for COVID-19 exposure. This work can include 
performing aerosol-generating procedures, collecting or handling 
specimens, providing urgent or emergency dental care, and entering 
patient rooms [37,38]. We hypothesized that Campus Safety Officers 
and Dental School employees who felt adequately trained to conduct 
COVID-19 related work would not feel more stressed during the 
COVID-19 pandemic than they did before the pandemic.
Subject and Methods
Study Design
   For this cross-sectional study, occupational stress and preparedness 
to perform COVID-19 related work were assessed through 
questionnaires. The questionnaires were administered to academic 
medical center workers prior to undergoing initial fit testing or 
refitting their N95 respirator. Fit testing sessions took place in April 
2020 for Campus Safety Officers and between April and July 2020 
for Dental School employees. The dates of fit testing for Dental 
School employees were extended due to a lack of respirator fit testing 
supplies and group representatives determining which employees 
needed fit testing.

   The institution’s human subject review board exempted this study 
because it fell under quality improvement and not research.
Participants
   The population assessed was Campus Safety Officers and Dental 
School employees, including faculty, program directors, dental 
assistants, sterilization specialists, group practice coordinators, 
and implant specialists. These two groups, who were required to 
participate in the respirator fit testing sessions as part of the COVID-19 
pandemic response, were chosen as convenient and representative 
samples for our study. The selection of participants and eligibility 
criteria was determined by department chairs, program directors, and 
administrative staff, based on CDC guidelines and recommendations 
made by the organization's infectious disease experts. Eligibility 
criteria for Campus Safety Officers were all Officers without an 
N95 respirator fit test within the last three years. Campus Safety 
Officers who were known to be leaving the organization or unable to 
perform a respirator fit test due to medical conditions were excluded 
from the fit testing sessions. Eligibility criteria for Dental School 
employees were employees with the potential to be working with 
aerosol-generating procedures or working with patients not tested 
for COVID-19. Employees who were known to be leaving the 
organization or unable to perform a respirator fit test due to medical 
conditions were excluded from the fit testing sessions.  
Questionnaire
   We provided a self-administered questionnaire to 148 employees 
(43 Campus Safety Officers, 105 Dental School employees). The 
questionnaires were given to employees when they arrived to check-
in for their N95 respirator fit test. Once employees were checked-
in, they were given as much time as they needed to sit down and 
complete the questionnaire. Upon completion of the questionnaire, 
employees were sent to the fit testing stations to receive their fit test.
   The questionnaire was designed to assess general and demographic 
information (3 questions), respirator use experience (1 question), 
perception of workplace preparedness (2 questions), perception of 
pandemic related stress (1 question), perception of employer pressure 
to conduct pandemic related work (1 question), perception of 
personal pressure to conduct pandemic related work (1 question) and 
perception of pandemic related changes to job duties (1 question).
   The question assessing employees’ perception of pandemic-related 
stress is the outcome variable. The question assessing if employees’ 
felt adequately trained to conduct COVID-19 related work is the 
exposure and predictor variable. All other questions were potentially 
confounding variables.
   All data collected was categorical qualitative data. Five of the 
questions were measured on a 5-point Likert scale for responses 
(strongly agree, agree, undecided/neutral, disagree, and strongly 
disagree), three questions were measured on a nominal scale for 
responses (female/male/other and yes/no/I don’t know), and two 
questions were measured on an ordinal scale for responses (age and 
work experience range).
Statistical Analysis
   SPSS version 27 (IBM SPSS Statistics for Windows, Version 27.0. 
Armonk, NY: IBM Corp) and SAS version 9.4 (SAS Institute Inc. 
2013. SAS® 9.4 Statements: Reference. Cary, NC: SAS Institute Inc.) 
were utilized for all statistical analysis with counts and percentages. 
SPSS was utilized to obtain descriptive statistics for demographic 
information. Due to data being ordinal, Cochran-Mantel-Haenszel 
(CMH) analysis was utilized to test for associations between 
employee perception of stress during the pandemic, perception of 
adequate training to conduct pandemic related work, and potential 
confounders. A p-value of ≤ 0.05 was utilized to indicate significance.
Results
Demographic characteristics
   We administered 148 questionnaires of which 43 were given to    
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Campus Safety Officers and 105 were given to Dental School 
employees. At the time of our evaluation, we estimated that there 
were a total of 57 Campus Safety Officers and 266 Dental School 
employees at this academic medical center.
   Of the 148 questionnaires that were administered, 147 were 
included in our study, indicating a response rate of 99.3%. We 
received 43 questionnaires from Campus Safety Officers, however, 
one questionnaire was excluded from our study due to illegible 
responses. Campus Safety Officers accounted for 42 (28.6%) of the

total responses included in our study and had a response rate of 97.7% 
(42 of 43). Dental School employees accounted for 105(71.4%) of 
the total responses included in our study and had a response rate of 
100% (105 of 105). Most study participants were younger than 40 
years of age (75 [51.1%]), and 32 (21.8%)study participants were 
60 and over. Males accounted for 77 (52.4%) responses. A total of 
44 (29.9%) study participants had over 20 years of work experience 
(Table 1).

Department
Variable Dental School

n (%)
Campus Safety
n (%)

Total 
n (%)

Age
19 - <30 23 (21.9) 15 (35.7) 38 (25.9)
30 - <40 26 (24.8) 11 (26.2) 37 (25.2)
40 - <50 13 (12.4) 2 (4.8) 15 (10.2)
50 - <60 15 (14.3) 10 (23.8) 25 (17.0)
60 and over 28 (26.7) 4 (9.5) 32 (21.8)
 Gender
Male 37 (35.2) 40 (95.2) 77 (52.4)
Female 68 (64.8) 2 (4.8) 70 (47.6)
Work Experience
<1 year 9 (8.6) 6 (14.3) 15 (10.2)
1 - <6 years 26 (24.8) 10 (23.8) 36 (24.5)
6 - <11 years 11 (10.5) 8 (19.0) 19 (12.9)
11 - <16 years 14 (13.3) 6 (14.3) 20 (13.6)
16 - <20 years 7 (6.7) 5 (11.9) 12 (8.2)
Over 20 years** 38 (36.2) 6 (14.3) 44 (29.9)
Total 105 (71.4) 42 (28.6) 147 (100.0)
*Numbers for each item may not add up to the total N because of missing values
**Participants with 20 years of work experience unintentionally excluded

Table 1. Demographic characteristics of participants

Perception of increased stress during COVID-19
   The question “I feel more stressed now (during the pandemic) than 
before the pandemic” was used to measure the outcome variable. 
Overall, 12.2% of employees strongly agreed, 35.4% agreed, 34.0% 
were undecided, 12.9% disagreed, and 5.4% strongly disagreed 
that they felt more stressed during the COVID-19 pandemic than 
before the pandemic. We found a significant association between 

employee perception of stress during the pandemic, perception 
of adequate training to conduct pandemic work (p ≤0.0001), and 
gender (p=0.022). We also found a significant association between 
employee perception of stress during the pandemic and the following 
confounders; department (p≤0.0001), adequate employer-provided 
PPE (p=0.008), and pandemic related job duty changes (p=0.003) 
(Table 2).

Increased Employee Stress During COVID-19
Total N=147

Variable Strongly agree
n (% within 
variable)

Agree
n (% within 
variable)

Undecided
n (% within 
variable)

Disagree
n (% within 
variable)

Strongly 
disagree
n (% within 
variable

P-value

Adequate Training (*=1)
Strongly agree 2 (1.4) 6 (4.1) 1 (0.7) 3 (2.0) 5 (3.4) <0.0001
Agree 10 (6.8) 23 (15.6) 29 (19.7) 8 (5.4) 2 (1.4)
Neutral 0 (0.0) 15 (10.2) 16 (10.9) 5 (3.4) 0 (0.0)
Disagree 5 (3.4) 5 (3.4) 4 (2.7) 1 (0.7) 0 (0.0)
Strongly disagree 1 (0.7) 3 (2.0) 0 (0.0) 2 (1.4) 0 (0.0)

Table 2. to be cont...
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Age
19 - <30 3 (2.0) 14 (9.5) 16 (10.9) 4 (2.7) 1 (0.7) 0.961
30 - <40 4 (2.7) 13 (8.8) 12 (8.2) 5 (3.4) 3 (2.0)
40 - <50 1 (0.7) 7 (4.8) 4 (2.7) 3 (2.0) 0 (0.0)
50 - <60 5 (3.4) 8 (5.4) 7 (4.8) 3 (2.0) 2 (1.4)
60 and over 5 (3.4) 10 (6.8) 11 (7.5) 4 (2.7) 2 (1.4)
Gender
Male 10 (6.8) 19 (12.9) 28 (19.0) 13 (8.8) 7 (4.8) 0.022
Female 8 (5.4) 33 (22.4) 22 (15.0) 6 (4.1) 1 (0.7)
Work Experience (*=1)
<1 year 2 (1.4) 5 (3.4) 6 (4.1) 2 (1.4) 0 (0.0) 0.119
1 - <6 years 2 (1.4) 16 (10.9) 12 (8.2) 2 (1.4) 4 (2.7)
6 - <11 years 0 (0.0) 3 (2.0) 11 (7.5) 5 (3.4) 0 (0.0)
11 - <16 years 4 (2.7) 7 (4.8) 3 (2.0) 5 (3.4) 1 (0.7)
16 - <20 years 3 (2.0) 3 (2.0) 3 (2.0) 2 (1.4) 1 (0.7)
Over 20 years** 7 (4.8) 17 (11.6) 15 (10.2) 3 (2.0) 2 (1.4)
Respirator Use Experience (*=2)
Yes 6 (4.1) 11 (7.5) 15 (10.2) 10 (6.8) 5 (3.4) 0.056
No 12 (8.2) 40 (27.2) 35 (23.8) 8 (5.4) 3 (2.0)
Department
Campus Safety 10 (6.8) 5 (3.4) 12 (8.2) 11 (7.5) 4 (2.7) <0.0001
Dental School 8 (5.4) 47 (32.0) 38 (25.9) 8 (5.4) 4 (2.7)
Adequate PPE
Strongly agree 3 (2.0) 9 (6.1) 6 (4.1) 2 (1.4) 5 (3.4) 0.008
Agree 3 (2.0) 23 (15.6) 25 (17.0) 7 (4.8) 0 (0.0)
Neutral 4 (2.7) 13 (8.8) 13 (8.8) 6 (4.1) 0 (0.0)
Disagree 7 (4.8) 4 (2.7) 5 (3.4) 3 (2.0) 2 (1.4)
Strongly disagree 1 (0.7) 3 (2.0) 1 (0.7) 1 (0.7) 1 (0.7)
Employer Pressure
Strongly agree 1 (0.7) 2 (1.4) 0 (0.0) 1 (0.7) 0 (0.0) 0.056
Agree 4 (2.7) 7 (4.8) 3 (2.0) 5 (3.4) 2 (1.4)
Neutral 8 (5.4) 10 (6.8) 10 (6.8) 3 (2.0) 2 (1.4)
Disagree 4 (2.7) 23 (15.6) 25 (17.0) 8 (5.4) 0 (0.0)
Strongly disagree 1 (0.7) 10 (6.8) 12 (8.2) 2 (1.4) 4 (2.7)
Personal Pressure (*=3)
Strongly agree 1 (0.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0.075
Agree 5 (3.4) 8 (5.4) 0 (0.0) 2 (1.4) 1 (0.7)
Undecided 2 (1.4) 11 (7.5) 12 (8.2) 3 (2.0) 1 (0.7)
Disagree 6 (4.1) 18 (12.2) 21 (14.3) 8 (5.4) 1 (0.7)
Strongly disagree 4 (2.7) 14 (9.5) 15 (10.2) 6 (4.1) 5 (3.4)
Job Duty Changes (*=4)
Yes 14 (9.5) 49 (29.3) 24 (16.3) 14 (9.5) 6 (4.1) 0.003
No 4 (2.7) 7 (4.8) 24 (16.3) 5 (3.4) 2 (1.4)
Total 18 (12.2) 52 (35.4) 50 (34.0) 19 (12.9) 8 (5.4)
*Numbers for each item may not add up to the total N because of missing values
**Participants with 20 years of work experience unintentionally excluded

Table 2. Perception of increased stress during COVID-19
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Perception of adequate training to conduct COVID-19 related 
work
   The question “Do you feel that you are adequately trained to 
conduct work relating to COVID-19?” was used to measure the 
exposure/predictor variable. Overall, 11.6% of employees strongly 
agreed, 49.3% agreed, 24.6% were neutral, 10.2% disagreed, and 
4.1% strongly disagreed that they were adequately trained to conduct 
COVID-19 related work. We found a significant association between 

employee perception of adequate training to conduct pandemic work
and the following confounders; department (p=0.0059), adequate 
employer-provided PPE (p=<0.0001), and pandemic related job duty 
changes (p=0.0072). We also found a significant association between 
employee perception of adequate training to conduct pandemic work 
and age (p=0.0121), work experience (p=0.0002), employer pressure 
to conduct COVID-19 related work (0.0070), and personal pressure 
to conduct COVID-19 related work (p=0.0008) (Table 3).

Adequate Training to Conduct COVID-19 Work 
Total N=146 (*=1)

Variable Strongly 
agree
n (% within 
variable)

Agree
n (% within 
variable)

Neutral
n (% within 
variable)

Disagree
n (% within 
variable)

Strongly 
disagree
n (% within 
variable)

P-value

Age
19 - <30 3 (2.1) 11 (7.5) 16 (11.0) 7 (4.8) 1 (0.7) 0.0121
30 - <40 6 (4.1) 15 (10.3) 11 (7.5) 3 (2.1) 2 (1.4)
40 - <50 0 (0.0) 8 (5.5) 5 (3.4) 1 (0.7) 1 (0.7)
50 - <60 5 (3.4) 16 (11.0) 1 (0.7) 1 (0.7) 2 (1.4)
60 and over 3 (2.1) 22 (15.1) 3 (2.1) 3 (2.1) 0 (0.0)
Gender
Male 8 (5.5) 38 (26.0) 15 (10.3) 11 (7.5) 4 (2.7) 0.2933
Female 9 (6.2) 34 (23.3) 21 (14.4) 4 (2.7) 2 (1.4)
Work Experience (*=1)
<1 year 0 (0.0) 6 (4.1) 4 (2.8) 5 (3.5) 0 (0.0) 0.0002
1 - <6 years 7 (4.8) 8 (5.5) 17 (11.7) 4 (2.8) 0 (0.0)
6 - <11 years 2 (1.4) 7 (4.8) 7 (4.8) 1 (0.7) 2 (1.4)
11 - <16 years 4 (2.8) 10 (6.9) 3 (2.1) 2 (1.4) 1 (0.7)
16 - <20 years 0 (0.0) 10 (6.9) 0 (0.0) 1 (0.7) 0 (0.0)
Over 20 years** 4 (2.8) 31 (21.4) 5 (3.5) 2 (1.4) 2 (1.4)
Respirator Use Experience (*=2)
Yes 8 (5.6) 23 (16.0) 10 (6.9) 4 (2.8) 1 (0.7) 0.5719
No 9 (6.3) 47 (32.6) 26 (18.1) 11 (7.6) 5 (3.5)
Department
Campus Safety 3 (2.1) 18 (12.3) 7 (4.8) 9 (6.2) 4 (2.7) 0.0059
Dental School 14 (9.6) 54 (37.0) 29 (19.9) 6 (4.1) 2 (1.4)
Adequate PPE
Strongly agree 9 (6.2) 13 (8.9) 1 (0.7) 1 (0.7) 0 (0.00) <0.0001
Agree 3 (2.1) 36 (24.7) 17 (11.6) 1 (0.7) 1 (0.7)
Neutral 1 (0.7) 15 (10.3) 12 (8.2) 6 (4.1) 2 (1.4)
Disagree 2 (1.4) 8 (5.5) 5 (3.4) 5 (3.4) 1 (0.7)
Strongly disagree 2 (1.4) 0 (0.00) 1 (0.7) 2 (1.4) 2 (1.4)
Employer Pressure
Strongly agree 0 (0.0) 2 (1.4) 0 (0.0) 1 (0.7) 1 (0.7) 0.0070
Agree 1 (0.7) 8 (5.5) 5 (3.4) 3 (2.1) 3 (2.1)
Neutral 4 (2.7) 10 (6.9) 12 (8.2) 6 (4.1) 1 (0.7)
Disagree 5 (3.4) 38 (26.0) 11 (7.5) 5 (3.4) 1 (0.7)
Strongly disagree 7 (4.8) 14 (9.6) 8 (5.5) 0 (0.0) 0 (0.0)

Table 3. to be cont...
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Personal Pressure (*=3)
Strongly 
agree 

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.7) 0.0008

Agree 2 (1.4) 5 (3.5) 3 (2.1) 4 (2.8) 2 (1.4)
Undecided 1 (0.7) 13 (9.1) 12 (8.4) 2 (1.4) 1 (0.7)
Disagree 7 (4.9) 30 (21.0) 11 (7.7) 4 (2.8) 2 (1.4)
Strongly 
disagree

7 (4.9) 23 (16.1) 9 (6.3) 4 (2.8) 0 (0.0)

Job Duty Changes (*=4)
Yes 13 (9.2) 40 (28.2) 32 (22.5) 10 (7.0) 5 (3.5) 0.0072
No 4 (2.8) 30 (21.1) 3 (2.1) 4 (2.8) 1 (0.7)
Total 17 (11.6) 72 (49.3) 36 (24.7) 15 (10.3) 6 (4.1)
*Numbers for each item may not add up to the total N because of missing values
**Participants with 20 years of work experience unintentionally excluded 

Table 3. Perception of adequate training to conduct COVID-19 related work

Discussion
   This cross-sectional study of academic medical center personnel 
indicated elevated levels of stress during the COVID-19 pandemic). 
Yet, most of our study participants felt that they were adequately 
trained to conduct work relating to COVID-19 (60.9% of our study 
participants either strongly agreed or agreed that they felt adequately 
trained to conduct work relating to COVID-19). Although there was 
statistical association between the two variables of stress and training, 
these results are contradictory of our hypothesis that employees who 
felt adequately trained to conduct COVID-19 related work would 
not feel more stressed during the COVID-19 pandemic than they did 
before the pandemic. Further, our study indicated that gender was 
associated with stress.
   Other research has shown that conducting pandemic related 
work can lead to occupational stress [29, 39-44]. A study assessing 
the mental health impact on healthcare workers in Wuhan during 
COVID-19 reported that 34.4% had mild mental health disturbances, 
22.4% had moderate disturbances and 6.2% had severe disturbances 
[39]. A different study indicated that healthcare workers in Wuhan 
reported depression (50.4%), anxiety (44.6%), insomnia (34.0%) and 
distress (71.5%) [40]. A study administered a mental health survey to 
medical staff in a tertiary infectious disease hospital which resulted 
in incidences of anxiety (23.04%), and stress disorder (27.39%) [41]. 
Medical workers in Pakistan have been reporting psychological 
pressure from COVID-19, resulting in mental health issues [42]. 
A study assessing healthcare workers in Spain during COVID-19 
indicated that 56.6% of healthcare workers had symptoms of 
PTSD [43]. During the SARS outbreak, 89% of healthcare workers 
conducting high-risk work reported negative psychological effects 
[44].
   Several factors can induce stress and negative psychological effects 
among healthcare workers during COVID-19. A study assessing 
the psychological impact of SARS indicated that stress levels were 
high and associated sources were feelings of vulnerability or loss of 
control and concerns of personal health, health of family and others, 
spread of the virus, changes in work, and being isolated [45]. The 
COVID-19 pandemic has presented a high number of cases [10], 
several associated clinical features [10-17], difficulties quantifying 
the total number of cases [10, 18-20], shortages of PPE and medical 
supplies [21-22], financial loss [25], layoffs and salary reductions 
[22], illness [24] and death among healthcare workers [28], resulting 
in unparalleled stress.

   Training is a critical component in preparing healthcare workers to 
perform work during infectious disease outbreaks [30-33]. Enhanced 
support and training may reduce posttraumatic stress and burnout 
in healthcare workers during an infectious disease outbreak [46]. A 
study assessing healthcare trainees in the United Kingdom indicated a 
significant proportion of trainees (24%) felt that training on personal 
protection while treating COVID-19 patients was inadequate, 
resulting in the majority of trainees reporting physical (63%) and 
mental (32%) health concerns [47]. A rapid systematic review and 
meta-analysis on the impact of viral epidemic outbreaks on mental 
health of healthcare workers indicated that a lack of specialized 
training is associated with anxiety, PTSD and burnout [48].
   While our study participants felt that they were adequately trained 
to conduct COVID-19 related work, they still felt more stressed 
during the pandemic than before. It is possible that training may have 
resulted in greater awareness of pandemic associated risks, which 
could increase stress. Research indicates a higher perception of threat 
and risk is associated with depression, anxiety and PTSD [48]. During 
an infectious disease outbreak, healthcare workers may have greater 
concerns compared to the public as they probably have a better 
understanding of associated risks [49]. A study assessing frontline 
healthcare workers in Hong Kong during the SARS pandemic 
concluded that psychological morbidity among healthcare workers 
was best understood by their perceptions of personal vulnerability, 
stress and support [50]. A different study quantified stress and the 
psychological impact of SARS on healthcare workers, indicating 
elevated stress levels [44]. When compared to control subjects, 94% 
of healthcare workers reported more positive psychological effects 
(awareness of hygiene, focus on current affairs, and awareness of 
danger) [44]. Yet, 89% of healthcare workers also reported more 
negative psychological effects (tiredness, health concerns, and fear 
of social contact) than control subjects [44].
   This study assessed training in relation to employees conducting 
COVID-19 work. Research shows conducting COVID-19 work will 
lead to stress and adverse mental health concerns [29, 39-43, 47]. We 
recommend that future studies assess training in relation to reducing 
the impact of stress and adverse mental health outcomes during 
COVID-19. A study assessing mental health care for medical staff in 
China during COVID-19 indicates a lack of mental health training can 
lead to adverse effects in health outcomes of healthcare workers [51]. 
Providing healthcare managers with trauma awareness training could 
be a proactive approach to reduce the impact of stress on workers
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during the pandemic [52]. A study assessed a digital learning package 
aimed to mitigate the psychological impact of COVID-19 on 
healthcare workers. Healthcare workers felt that health and wellbeing 
training should be mandatory for all healthcare workers [53]. The 
study noted that the learning package was highly accessed, indicating 
the desire healthcare workers have for support of their psychological 
wellbeing [53]. The study participants reported that they took some 
action to improve their psychological wellbeing after accessing the 
learning package [53]. Health system leaders, first responders and 
health care workers should receive training regarding psychosocial 
issues [54]. The efficacy of mental health training on reducing the 
impact of stress and adverse mental health effects in healthcare 
workers during COVID-19 warrants further investigation.
   Another finding in our study was the association between 
gender and stress. A greater percentage of female participants felt 
more stressed during the pandemic. Overall, 58.6% (41 of 70) of 
female participants either strongly agreed or agreed that they felt 
more stressed during the COVID-19 pandemic than before the 
pandemic, compared to 37.6% (29 of 77) of male participants. Lai 
et al. (2020) found that female healthcare workers reported more 
severe symptoms of distress, anxiety, and depression [40]. Kang et 
al. (2020) found high percentages of mental health disturbances in 
healthcare staff during COVID-19 and indicated that the burden fell 
heavily on young women [39]. Huang et al. (2020) reported higher 
incidence and mental health survey scores of anxiety and stress 
disorder among female medical staff [41]. Our results can potentially 
be attributed to the work conducted by female participants. Of the 
70 female participants included in the study, 68 (97%) were Dental 
School employees. Dental School employees typically perform more 
direct patient care compared to Campus Safety Officers. It is possible 
that providing dental care for patients caused our female participants 
to feel more stressed during the pandemic than male participants. 
Special attention is justified regarding the well-being and mental 
health of female healthcare workers during COVID-19.
Strengths
   This study had multiple strengths. The self-administered 
questionnaire eliminated the potential for interviewer bias. We 
estimated that there were a total of 57 Campus Safety Officers and 
266 Dental School employees at this academic medical center. Of 
the 323 employees, 148 (45.8%) conduct work that puts them at 
risk for COVID-19 exposure and were eligible to participate in our 
study, making our sample representative. Of the 148 questionnaires 
that were administered, 147 were included in our study, indicating 
a response rate of 99.3%. Our high response rate eliminated the 
potential for non-response bias.
Limitations
   There are several limitations to the study. The cross-sectional 
design only allowed us to evaluate occupational stress at the time 
of the survey. Due to the rapid need to get employees fit tested for 
respirators and how quickly the study had to be formed, we were not 
able to pilot test the questionnaire. Occupational stress was not clearly 
defined on the questionnaire. Although the questionnaire was titled 
“COVID-19 Workplace Stress Questionnaire” and the introductory 
sentence indicated that the purpose of the questionnaire was to 
“assess stress in the workplace due to the COVID-19 pandemic”, 
the question assessing stress did not indicate stress relating to 
work specifically, which could have impacted the way participants 
answered the question. For the work experience variable, the options 
on the questionnaire included “16 - <20 years” and “over 20 years”, 
which may have excluded or impacted the way that participants who 
had exactly 20 years of experience answered the question. Although 
the questionnaires were self-administered, study participants may 
have been influenced by the presence of personnel conducting fit 
testing, which could have impacted the way participants completed 
the questionnaire and led to observation bias. Study participants may

have been nervous or fearful about answering questions truthfully, so 
the questionnaires should have been sent to participants prior to fit 
testing to be completed in a private setting.  
Conclusion
   In this study, elevated levels of stress were  observed among 
Campus Safety Officers and Dental School employees during 
COVID-19. Although most study participants felt adequately trained 
to conduct work relating to COVID-19, they still felt more stressed 
during the COVID-19 pandemic than before the pandemic. Mental 
health training should be provided to healthcare workers during the 
COVID-19 pandemic to reduce the impact of stress and adverse 
mental health effects. Special attention should be paid to ensure the 
well-being of female healthcare workers during COVID-19.
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